Indications
Although evidence regarding appropriate criteria for indwelling urinary catheter use is limited, expert consensus provides some guidance. 3 The Association of Surgical Technologists 4 and the Centers for Disease Control and Prevention 5 recommend that indwelling urinary catheters be used on an as-needed basis in the surgical setting and that duration of catheterization be minimized, with removal ideally occurring within 24 hours of surgery. Examples of appropriate indications for the perioperative use of indwelling urinary catheters include a long surgical duration, certain procedures (e.g., urologic surgery), a need to monitor intraoperative urinary output, and administration of larger infusions or diuretics during the procedure.
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Appropriateness criteria
Current professional health care organization recommendations on indwelling urinary catheter use may not be applicable across a wide range of surgeries or adequately address possible surgical complexities. 1 Authors of a new study aimed to overcome these concerns by applying the RAND Corporation/ University of California, Los Angeles Appropriateness Method to determine the appropriateness of catheter insertion and ideal timing of removal for routine general and orthopedic surgeries in the adult population. 1 This method starts with a detailed systematic review of the available literature and creation of common clinical scenarios involving placement and removal of urinary catheters. In multiple rounds, a panel of clinical experts then rated the appropriateness of catheter placement and timing of removal in each clinical scenario. Practices regarding catheter use were deemed appropriate when the anticipated benefits significantly outweighed the potential harms. Surgical procedures were placed in three different categories based on recommendations from the literature and the panel of clinical experts: A (i.e., catheter use should be avoided), B (i.e., catheter removal before leaving the OR should be considered), or C (i.e., catheter use in the OR and until at least postoperative day 1 is appropriate).
1 Assuming a procedure duration of less than two hours and administration of less than 2 liters of IV fluid, the panel recommended that indwelling urinary Best practices for indwelling urinary catheter use in the surgical population LEAD FEATURE Lisa Croke, Managing Editor catheters could be avoided in multiple laparoscopic procedures (e.g., cholecystectomy, adjustable gastric banding), open procedures (e.g., appendectomy), and orthopedic procedures (e.g., unilateral total knee arthroplasty, unilateral primary elective total hip arthroplasty).
1 "For these procedures, there is a good deal of literature showing that they can be done safely without a catheter," Meddings said. "If a hospital's standard of practice is keeping the catheter in place postoperatively for a day or two, they should instead consider performing these procedures without the use of a catheter."
The panel identified that catheter removal before departure from the OR also may be appropriate for a variety of laparoscopic procedures (e.g., Roux-en-Y gastric bypass, sleeve gastrectomy, sigmoidectomy), open procedures (e.g., ileocecectomy, hemicolectomy), and orthopedic procedures (e.g., bilateral total knee arthroplasty, open reduction and internal fixation for hip fracture). In addition to removal before departure from the OR, the other option for many of the category B procedures would be early removal on postoperative day 1. However, according to Meddings, surgeons have indicated to her team that it is often easier to implement a program for early catheter removal when the removal is in their control, such as in the OR. "If the catheter is removed in the OR by the surgeon, then he or she does not have to figure out how to ensure early removal in the PACU [postanesthesia care unit] or on the ward," she said. "For certain procedures, the OR team can remove that catheter as part of their routine processes at the end of the case. Just as catheter placement is routine in many procedures, removal also should start to become routine."
For category C procedures (e.g., laparoscopic low anterior resection, open subtotal colectomy, open abdominal perineal resection), Meddings and her team provided additional guidance on when personnel should consider removing the catheter and having the patient attempt to void. In this situation, personnel can measure the patient's urine output and identify any residual left in the bladder to determine if the catheter is no longer necessary. "Sometimes hospitals are leaving catheters in place for five or six days, when really they could try their first trial of void on postoperative day 1 or 2," she said.
When starting this project, Meddings indicated that her team was fortunate to identify an increasing amount of literature supporting early removal on postoperative day 1 or 2, or avoiding catheters entirely. "Although our findings may not be entirely new for frontline clinicians, they are added encouragement that these protocols are safe," she said. The full recommendations regarding perioperative indwelling urinary catheter use can be found in the open access article online at https:// qualitysafety.bmj.com/content/early/2018/08/11/ bmjqs-2018-008025.long.
Insertion and removal
Use of a catheter with the smallest diameter possible while still allowing proper drainage is recommended to reduce trauma to the urethra. [3] [4] [5] Appropriately trained personnel should insert urinary catheters following aseptic technique and using available sterile supplies, including gloves, drapes, and sponges; a sterile or antiseptic solution; and a single-use packet of lubricant jelly. [3] [4] [5] Antiseptic lubricant jelly does not need to be routinely used. 4, 5 Sterile technique also should be used when removing a urinary catheter, 4 and hand hygiene should be performed before and after insertion, removal, or any other time the catheter is handled. 3, 5 After insertion, the catheter should be secured to prevent such complications as unintentional removal, [3] [4] [5] and personnel should work to ensure that a sterile closed drainage system is maintained. 3, 5 If a break in aseptic technique occurs or the catheter or collecting system disconnects or starts leaking, both should be replaced using aseptic technique. 3, 5 It should be noted that the catheter does not need to be clamped before removal.
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Conclusion
Following proper protocols with regard to indwelling urinary catheter use and duration, insertion, and removal can help to avoid the associated infectious and noninfectious complications for surgical patients. Consensus recommendations from professional health care organizations indicate that indwelling urinary catheters in the surgical population should be used only as needed and, if needed, the catheter should remain in place for the minimum necessary amount of time. Recently released appropriateness criteria from clinical experts provide insight on optimal use in patients undergoing common general and orthopedic procedures, which may aid perioperative personnel by reinforcing best practices or being a catalyst to review outdated or inappropriate practices.
